This paper reviews the use of socially interactive robots to assist in the therapy of children with autism. The extent to which the robots were successful in helping the children in their social, emotional, and communication deficits was investigated. Child-robot interactions were scrutinized with respect to the different target behaviours that are to be elicited from a child during therapy. These behaviours were thoroughly examined with respect to a child's development needs. Most importantly, experimental data from the surveyed works were extracted and analyzed in terms of the target behaviours and how each robot was used during a therapy session to achieve these behaviours.
Introduction
Autism is a developmental disorder that encompasses a large variety of disorders with impairments in social relationships, communication, and imagination, and with the severity and nature of the symptoms varying from one individual to another. Autism is a life-long disorder for which no cure has yet been found. With early intervention, much can be done to improve the quality life of those who are afflicted. Several therapeutic approaches have been attempted over the years. However, due to the nature of the disorder and the large variations in the symptoms, no single approach can be established as the best one since the therapy model that may work well with one child may not work well at all with another.
In this survey, we present the emerging works on social robots in the therapy of children with autism. We first give an overview of autism and its rate of occurrence in many countries in the world. Next, we describe each robot's features and their respective effects on a child with autism.
We then highlight the behaviours that the robots were tasked to evoke from a child. Finally, we discuss the roles and the therapeutic benefits of social robots for children with autism. The present account was intended to provide introductory-level information for robot designers as well as to familiarize clinicians and parents of children with autism with the recent developments in robot technologies and how these can be helpful in therapy.
Autism's triad of impairments
The core impairments in Autism Spectrum Disorder (ASD) are often described along three key dimensions [1, 2] :
 Social relationships/interaction: These difficulties range from complete indifference According to the current classification scheme in DSM-IV [1] , the umbrella term Pervasive Developmental Disorders (PDD) 1 has been used to describe a wide spectrum of disorders, including autism and Asperger's syndrome [8] .
Asperger's Syndrome is at the higher functioning end of the autism spectrum. Individuals with this syndrome have to learn specific rules about what kind of behaviour is appropriate in order to succeed socially [9, 10] . Instead of naturally developing the ability to interpret social cues, they every 88 children in the United States [15] . In South Korea, the estimate was about 1 in every 38
children [16] . According to Singapore's Autism Resource Centre, the figure in Singapore is estimated to be 24,000 in a population of 4 million [17] . Of these, 5,472 are children under the age of 19 years. In general, it was observed that ASD occurrence is more common among boys than girls (1 in 54 in boys and 1 in 252 in girls), and is extended to all races and ethnicities [18] .
Other researchers have attempted to quantify the number of people affected by autism (Table 1 ; [19] ). Some of the previous studies may not have produced completely reliable results due to a variety of reasons: lack of qualified professionals for the diagnosis and poor healthcare facilities being the major ones. Results are also influenced by the differences in approaches used to identify cases of autism [19] . 
Social robotics and autism
Socially interactive robots are used to communicate, express and perceive emotions, maintain social relationships, interpret natural cues, and develop social competencies [27, 28] . Social robots are being used as tools to teach skills to children with autism, to play with them, and to elicit certain desired behaviours from them. They create interesting, appealing, and meaningful interplay situations that compel children to interact with them. One of the emerging applications of social robotics is the therapy of children with autism [29] [30] [31] [32] . Although several interactive software agents and computer-mediated therapy models have been developed for autism therapy to exercise different skills, such as computer-mediated imaginative story telling [33] , the research works that will be described in the succeeding sections suggest that socially-interactive robots could perform much better.
In recent past, interest in this field has grown tremendously, leading to research initiatives taken by several agencies and universities across the world to develop robots and conduct clinical tests on children with autism. A multitude of robots have been created, all of which vary in appearance, behaviour, and activities that they are capable of doing. The following sections give a comprehensive study of the available literatures that do not only describe the robot's features and their significance, but also describe the purpose of each feature and the experimental methods employed to achieve them.
Robot design features
The design and functionalities of the robot have a significant influence on its effectiveness in therapy. Children with ASD may show more receptiveness towards some features but discomfort to others. However, it must be pointed out that although some similarities in children's reactions to certain robot features do exist, due the nature of the disorder, not all children with ASD will react exactly the same way.
To ensure the suitability of the robot's design, several research studies have been conducted to elicit requirements from the actual end-user group, that is, the children with autism. However, since these children themselves have impaired communication, panels composed of experts, therapists, parents, and teachers were asked to give their feedback [34] . Other efforts have also been made to compile a detailed set of design requirements that are not subjective, but can be generalized to most of the children's preferences [35, 36] . To get the children's direct perspective, some experimenters asked a large sample of normally developing children (n=159) to evaluate 40 robot designs using questionnaires, and analysed their responses to evaluate children's attitudes and feelings towards various attributes [37] . This analysis could be used to distinguish between the design preferences of children with autism from their typically developing peers (i.e. the control group).
From the study of a variety of robots used for autism therapy from the available literature, we categorized the robot design requirements according to appearance, functionality, safety requirements, autonomy, modularity, and adaptability. It is vital for robots in therapy to be visually engaging for a child with autism, since these children are known to exhibit short concentration spans [35, 36, 38] . While brightly-coloured body parts grab attention, they must not be so bright that they over-simulate the child [35, 39] .
Appearance

Visual appeal
Different body parts can be coloured differently for emphasis. Children also find different shapes, lights, and mechanical rotating parts appealing [35] . However, sharp edges, ropes and bright colours must be avoided.
Realism
Interactions with robots are engaging for children with autism because of the reduced complexities as compared with human interactions. Therefore, the robot must not be too humanlike or the child may lose interest [38, 40] . Complex facial expressions may also be avoided, alongside trivial features such as eyebrows and eyelashes to enhance simplicity. While most of these children are uncomfortable in making eye contact and may feel threatened by the robot's eyes, some seem to be attracted to this feature [41] . As such, these children can be encouraged to initiate and maintain eye contact. However, this must be a modular feature since this preference varies considerably from child to child [38] . A balance must be considered to ensure that the robot is not so human-like that the child feels threatened and not so mechanical that the child gets more interested in examining the robot's mechanical parts [42] . However, it is essential that the child is always aware that the robot is, indeed, a mechanical being and not a human.
Size
Therapists have found that the most appropriate size for a therapeutic robot must be roughly the size of the child who is undergoing therapy [43] . Since the targeted user of the robot is a child, making the robot the same size as himself/herself will allow for easier and more enjoyable interaction and play. Eye contact is easier to make since the heights are similar. The skills they learn with such a robot can then be extended to other children. Additionally, a robot that is approximately the size of the child can be less intimidating [36] .
Anthropomorphic, non-anthropomorphic or non-biomimetic
In the robotic therapy projects that have been undertaken to date, a wide range of robot types has been employed. The robots are either intended to possess an acute resemblance to humans (anthropomorphic), or they are designed as animals or cartoon-like toys (non-anthropomorphic), or they are designed to not resemble any biological species (non-biomimetic). This variation, as summarized in [44] , ranges from human-like androids, to cartoon-like mascots, to mechanical humanoids, to animal-like robots, to non-humanoid mobile robots. Children diagnosed with autism tend to avoid interactions with others. Thus, experiments have been undertaken to evaluate the response to humanoid versus non-humanoid robots. Results show that children have a general fondness for non-humanoid designs [40] . Children tend to show greater stimulation in response to robots with pet-like or cartoon-like features [35, [45] [46] [47] . They also respond positively to non-biomimetic robots such as mobile, vehicular robots [35, 38] . On the other hand, humanoid robots may be preferred in some cases because it is felt that imitation and emotional skills taught through these robots are easier to generalize to other humans. Robots with overly mechanized appearances may also not derive the best results since too many exposed mechanical parts can cause the child to shift focus from the interaction itself [45, 48] . 
Sensory rewards
For a child with autism, it is important that the correct execution of a task is encouraged to ensure that the child feels rewarded for the achievement [38] . A task may appear to be trivial to a typical adult or child, but it may take much effort for such a child to execute it as instructed.
Hence, explicit positive feedback proves to be highly beneficial. This encouragement can be given in the form of sensory rewards, such as the lighting up of the robot's body part, or the playing of some music, or the robot's clapping [35] . Children find these rewards extremely intriguing and encouraging [34, 35] .
Locomotion
Many robots use locomotion to attract a child's attention. Children with autism tend to be more attracted towards moving things, thus making the robot's ability to move an important factor.
Experiments have shown that they prefer to play with interactive, robotic toys rather than passive toys [49] . Mobile robots have been shown to elicit positive behaviours from these children [35, 50] . Furthermore, it is an additional advantage if the robot is also capable to moving other objects, such as kicking, throwing a ball or moving blocks [51] . These features allow for enhanced play scenarios to be developed since the robot is able to play an important role in the games [34, 48] .
Choice and control
A child with autism could be taught more effectively if the child has the ability to make choices during the interaction with the robot. keep the child more interested in "making the interaction happen" and give the child more control [38] . Control buttons on the robot could allow this feature to be implemented, such as pressing different buttons that leads to different consequences.
Safety requirements
Children with autism can be uncontrollably exuberant or impulsive at times. Consequently, they are prone to touch the robot and mishandle it. In doing so, the children may hurt themselves and the robot. It must be ensured that the robots have no sharp edges, do not have, fast, or jerky movements, in addition to minimum probability of malfunctioning. To ensure the robot's safety, the robot must be robust. During a child's meltdown, the designer can explore robot designs that can withstand being dropped on the floor or being thrown to a wall.
Autonomy
The robot must be able to exhibit a high level of autonomy such that the need to control its every action is eliminated [52] . It must be able to execute a sequence of desired motions without being controlled by the therapist. One button pressed on the remote should result in a series of steps that reflects a specific kind of behaviour needed to be communicated to the child, instead of a few trivial, insignificant motions [36] . On the contrary, complete autonomy may not be desirable since no robot can replace a human completely; the therapist must be able to decide the robot's behaviour in response to the behaviour of the child. A human may lack the robot's repetitive nature and its ability to exhibit only a small set of emotions, but he/she is still a better judge of how the robot must respond to a child's behavior, instead of letting the robot take complete control of the interaction. Hence, the presence of a human in the loop is vital. 
Modularity and adaptability
The nature of ASD is such that each child's interests, preferences, and capabilities may significantly vary from the other. Modularity allows different functionalities to be carried out for different children, enabling them to choose amongst robot features that can sustain their interest [38] . On the hardware aspect, the structure of the robot can be made modular whereby, if one part is damaged, there is no need to replace the entire robot [36] . The robot must also have a high level of adaptability to a specific environment or a child. It must be able to show a progressive growth in the complexity of its interactions with the child's development [35] . This progressive growth in interactions, such as games, ensures that the child is continuously trained with new skills and abilities. 
Robots for autism research
Eliciting target behaviours in therapy
The purpose of conducting therapeutic child-robot interaction sessions is to enable the children to overcome their deficiencies and gain a better understanding of the world. These interactions are aimed at improving the children's social skills, emotional awareness, and their communication with the environment and people around them. To achieve these objectives, therapy sessions are composed of activities that can result into positive behaviours from children with autism. This section describes these behaviours and how the robots elicit such behaviours during the therapy sessions.
Imitation
Imitation plays a significant role in the transfer of knowledge to the child from an external source. A child not only learns new physical and verbal skills but also explores his/her social environment through imitation. The child also picks up new behavioural traits through this.
Imitation activities help to develop a cross-modal mapping mechanism in children [48] . They also improve hand-eye coordination and enable the children to recognize the people around them as their social peers, whose actions they can imitate. These activities are so important that nearly every robot in Table 2 uses imitation in therapy to treat a child with autism. A robot teaches this skill to a child by engaging him/her in simple imitation games [34] , which if executed successfully, allow the child to receive sensory rewards and encouragement from the robot.
Eye contact
It has been shown that eye gaze can be more useful than verbal communication in order to distinguish between children with autism and a control group of children with moderate learning difficulties [70] . Eye contact and eye gaze form a vital part of social development since they are used to maintain face-to-face interactions. Eye contact serves not only to monitor each other's state of attention and emotion, but also to establish mutual acknowledgement. Since the ability to make and maintain eye contact is naturally deficient in a child with autism, the robot's intervention becomes highly valuable.
Joint attention
The act of sharing attentional focus is called joint attention [48] . It is the joint action of two individuals looking at the same target through eye gaze or pointing by means of hand gestures. The ability to maintain focus on a single object is naturally inhibited in children with autism, causing joint-attention activities to be especially difficult for them. During the child-robot interactions, the robot is used to guide the child's attention to a specific object such that the child is easily able to follow the direction of the robot's gaze. As progress is made, the child is able to initiate the act of guiding the robot's attention too and may even extend this behaviour in order to interact with the therapist [45] . This makes joint attention activities very promising in robot-assisted autism therapy.
Turn-taking
Children with autism find it extremely difficult to share things and indulge in normal conversations involving taking turns with others [44] . They are generally known to ramble unstoppably about their own obsessive ideas without giving consideration to their partner in the conversation. Activities with therapeutic robots help children develop turn-taking ability, teaching them to wait for responses from a partner before they say or do something. This can be achieved by engaging the child in simple games with the robot, such as the child kicking a ball to the robot, followed by the robot kicking the ball back to the child [51] . Another is the chase-and-avoid game where the child takes turns to first chase a mobile robot and then avoids it as it follows [61] . Using toy robots in group trials also allow the child to learn to wait for his or her turn to play with an object [71] .
Emotion recognition and expression
It has been observed that children with autism find it very hard to read and interpret facial expressions and body language [1, 4] . Interactions with others can involve excessive sensory stimulation, causing severe distress to the child with autism. Child-robot interactions are markedly different since the robots are programmed to show only a small set of basic emotions. These are communicated to the child with simple, indulging activities, hence eliminating any sensory overload [41, 47] . Many of the aforementioned robots use simple designs and limited facial expressions to project minimal emotions to the child in therapy.
Self-initiated interactions
Another deficiency commonly found in children with autism is their difficulty to ask for things that they need [44] . They find it extremely difficult to initiate interactions themselves.
Consequently, they may resort to violent behaviour or tantrums. During the therapy sessions, the clinician encourages the child to ask for toys that the child may want to play with instead of handing the toy over easily. Robots have also been designed to train children for selfinitiation [47, 53, 64, 67, 68] , performing an action only after the child has pressed a button or made a sound. The resulting action of the robot serves as a reward for the child and encourages the child to initiate interactions not just with the robot but outside the therapy session as well.
Triadic interactions
A triadic interaction is one that involves a child, a robot, and another companion [44] . The goal of all child-robot interactions is not just for the child to learn the required skills in therapy sessions but to generalize those lessons to the people around them. Eventually, the objective must be to improve the child's social interaction and communication with peers and not with the robot only. Experiments have shown that the presence of robots helps elicit triadic interactions from a child, such as when a child looks to the therapist to share excitement about the robot's actions [45] . Such interactions also instill self-initiation and joint attention skills, and prove to be of great benefit for a child with autism. For some children, simple realizations, such as becoming aware that the robot is being controlled remotely by the therapist, have also evolved into triadic interactions with the therapist [68] .
Child-robot interaction experiments
The dependence of behaviour elicitation on a robot's design features is shown in Table 3 .
These clinical experiments were conducted to determine the therapeutic value of robots in autism therapy for children. The experimental data also contains the autism diagnosis of the child in therapy. The child's age may be given both in terms of the chronological age (CA) and mental age (MA). The difference between the two is an indicator of the severity of the disorder [72] . Chronological age is the number of years an individual has lived and mental age is the age at which the child is performing intellectually. These diagnostic details are important to mention since the effectiveness of a therapeutic technique cannot be made independent of the nature of the child's disorder. This compilation can be helpful because it shows the suitability of a particular robot in terms of the results obtained from the experiments conducted so far. It enables one to determine the robot features that are favourable for eliciting a specific behaviour from a child participant in therapy, hence allowing for the design of a suitable therapeutic robot. Robot designers can derive considerable benefit from this compilation since it allows them to focus on the design process, with knowledge about the therapeutic effectiveness of their design.  The therapist initiated an imitation game  At first, the subject controlled the robot and the therapist imitated it  Then the therapist controlled the robot and the subject imitated it  The subject observed as the therapist imitated and learnt those actions  The subject showed interest in the robot and explored its features  The subject refused to let go of KASPAR's remote control  Trial by pairs (another child joins the session)  Repeated interactions (12 weeks)  Structured  KASPAR was placed on a table; the investigator and the child were seated in front of the robot  After learning the imitation game from the therapist in the earlier session, the subject became less resistant to social play  The subject continued to play the same game with the second child Eye contact Keepon [45] Control group: 25 typically developing children in 3 age groups:  0-1 year (N=8, Average 9 months old)  1-2 years (N=8, Average 16.5 months old)  Over 2 years (N=9, Average 37.3 months old)
 Individual interactions  Structured  The child and the caregiver were seated with Keepon on the floor  Unconstrained interaction: no instructions were given  Interaction allowed to continue until the child lost interest  The robot detected the human faceand maintained its gaze on the child
The differences in interactions showed differences in ontological understanding between age groups:  0-1 year: Showed indifference to the robot's attempts to make eye contact  1-2 years: Showed awareness of the robot's gaze direction  Over 2 years: Engaged in coordinated eye contact on realizing that the robot responded to their actions A 3-year old girl, diagnosed with autism with moderate mental retardation  Individual interactions  Structured  The child and the caregiver were seated with Keepon on the floor  Unconstrained interaction: no instructions were given  The experiment was allowed to continue until the child lost interest  Keepon oriented towards the target by directing its gaze (up/down, left/right) to it
The differences in interactions showed differences in ontological understanding between age groups  0-1year: Showed indifference to the robot's attempted attentive action  1-2 years: Showed awareness of the robot's attentive actions  Over 2 years: Actively coordinated their attention with the robot KASPAR [41] A boy diagnosed with severe autism; interacted with family but not with anyone at school. The boy isolated himself
 KASPAR was placed on a table, with the investigator and the child seated in front of it  The child engaged in tactile exploration of the robot's features  The child turned to the therapist and smiled after an interaction with KASPAR  The robot acted as an object of joint attention: the child gazed and smiled at the therapist in response to KASPAR
Emotional attention and expression
Keepon [45] Control group: 25 typically developing children in 3 age groups:  0-1 year (N=8, Average 9 months old)  1-2 years (N=8, Average 16.5 months old)  Over 2 years (N=9, Average 37.3 months old)
 Individual interactions  Structured  The child and the caregiver were seated with Keepon on the floor  Unconstrained interaction: no instructions were given  The experiment was allowed to continue until the child lost interest
The differences in interactions showed differences in ontological understanding between age groups  0-1 year: Showed a positive response to emotive actions, e.g. laughing  The subjects could interact with FACE using a software, through a screen and keyboard/mouse for 20 minutes  The subjects wore a sensorized tshirt for recording physiological data since emotions may have been difficult for them to communicate  The subjects were tested for focus of attention on FACE  The results were evaluated using the CARS (by comparing with CARS rating from the previous therapies)
 All the subjects demonstrated a decrease (in emotional response score on CARS scale) of between 1 and 0.5 points, which signifies an improvement in emotional behaviour Vocalization Keepon [45] Control group: 25 typically developing children in 3 age groups:  0-1 year (N=8, Average 9 months old)  1-2 years (N=8, Average 16.  The child and the caregiver were seated with Keepon on the floor  Unconstrained interaction: no instructions were given  The experiment was allowed to continue until the child lost interest  The child engaged in spontaneous dyadic interactions. For example, the child asked the therapist to put a paper cylinder on the robot's head after observing another child do the same.  The results were based on the number of times the child interacted with the robot by touching and exploring it  Type A children were the most interactive.
They touched, pushed and jumped over the robot  Type B children were curious about the robot. They followed it but did not touch it that much  Type C children were cautious of the robot.
They touched it only once and kept their distance from the robot 
Discussion and Conclusion
Why robots? Social robots play several important roles and benefits in the therapy of children with autism. Robots in autism therapy are designed to take up numerous roles, even within the same therapy session. Through games and engaging activities, the robots can interact with the children in order to train them with skills, elicit specific, desirable behaviours, and provide encouragement and positive feedback upon the successful completion of a task.
Based on the literatures that we analyzed, we have categorized the roles of these robots into the following:
As a diagnostic agent. Autism in children is hard to diagnose before the age of 3 years.
Before that age, the higher-level behavioural patterns that need to be examined for diagnostic purposes have not been fully developed [76] . However, early intervention can increase the chances of improvements in the child's behaviour later on. For instance, it has been found that eye-gaze patterns in infants can be used to diagnose autism [77] . Since these patterns develop well before the child has learnt to speak, robotics technology can provide a method for early autism detection. Moreover, a robot's ability to reproduce the same actions from one interaction to another is also important in its role as an autism diagnostic agent. While clinicians, as experienced as they may be, can find it hard to repeat actions during interactions with the children, robots are able to do this by their very nature. This is essential since diagnosing ASD requires checking the child's response to the same actions over a period of time. There have been several robots that were developed toward this direction [78] [79] [80] [81] [82] .
As a friendly playmate. Social robots can participate in enjoyable and engaging play activities with children with autism [34, 45, 47, 51, 83] . As opposed to group therapy sessions, one-child- one-robot scenarios allow the robot to direct its entire attention to a single child, with play activities that are personalized to a child's needs and preferences [41, 45] . Play forms an integral part of a child's cognitive and social development [84] , but children suffering from autism or other developmental disorders are often unable to participate in such activities with other children due to their impaired social interaction and communication abilities [85] .
Instead, they choose to play in isolation or in situations involving minimum social interaction. Play activities with social robots encourage safe, enjoyable environments, ensuring that the child is able to interact freely and without fear.
As a behaviour eliciting agent. Robots in autism therapy act as behaviour eliciting agents.
Important target behaviours include imitation, eye contact, turn-taking and self-initiation, as discussed in the earlier sections. These activities are designed to promote sensory, cognitive, social, emotional, and motor developments [34, 45, 47, 83] in order to improve the deficits caused by the disorder. Some examples of such activities include teaching a child to initiate greetings, to wait for its turn to throw the ball, to follow the robots gaze to an object of interest, and to copy the robots movements as it dances.
As a social mediator. A social robot can serve as a mediator between the child and the therapist by training the child with social skills with the purpose of extending the learnt behaviours to the child's social peers. This is achieved with pair or group therapy sessions, where two or more children interact with the same robot together [51, 61] . The eventual goal is always to enable the child to generalize the learnt social skills to their social circle, which includes other children, family members, therapists, and teachers [45, 61, 67] . As a social actor. Children with autism, unlike normally developing children, are unable to learn social skills over time since their interaction with their environment is severely inhibited. These children learn context-appropriate behaviour through robots, that is, through indirect experience [48] . These robots serve as actors, enacting suitable behaviours in specific social situations to give the child opportunities to learn. The robot accomplishes this through its predictable but progressively changing actions [61] .
As a personal therapist. The robot provides personalized therapy for every child, in accordance to the child's preferences, disabilities, and needs [38] . A robot's modular features allow for a customizable appearance depending on the child. For example, the robot's eyes can be removed if a child feels intimidated by them. The robot also increases the complexity of interaction depending on the child's progress to ensure that the child is always learning new skills [35] .
Socially interactive robots have emerged and they have evolved into a very important therapy tool for children with autism. There are reasons why these robots are beneficial for autism therapy.
Robots are less complex than humans. Because robots are simpler and more predictable, it would be easier for children to follow instructions from a robot than from a human. As they interact with robots, children with autism will not be intimidated with the complexities of verbal and nonverbal communication, thus making the whole communication process much easier [34, 35, 44, 45, 49] . Consequently, social robots can be used as tools for diagnosis and intervention. Social robots can also provide support for the parents and clinicians. Robots make embodied interactions possible [63, 68] . Due to their physical affordances, interactions involving tactile exploration and physical movements make the robots more engaging and interesting for a child [61] . Robots also naturally support multi-modal interactions, including gestures, speech and touch [86] [87] [88] . The ability to touch is missing in therapy through virtual characters and software agents, which gives robots a marked advantage [61] . Ideal therapy sessions involve situations that require the use of the child's speech, sounds, visual cues, and movement, which makes robots more appealing [34, 35, 38] .
Robots are less intimidating than humans. Robots not only act as playmates for children, but they can be used as small, colourful toys, ensuring that children can feel at ease during the interaction [35, 37, 47, 65, 49] . They can be programmed to adapt their behaviour in accordance to the specific needs of a child with whom it is interacting, hence customizing the therapy for a child [35, 38] . While robots are programmed and are thus deterministic, they are more suited to the needs of predictability and repetition of a child with autism [40, 46, 60, 68, 49] .
As the intent of therapy is to develop skills and competencies in a child that are used in dailyliving situations, it is critical that the use of robots in autism therapy include evaluations of the extent to which the target behaviours are demonstrated and sustained in social contexts, even without the presence of robots. Most published studies in the use of social robots in autism do not systematically evaluate the generalizability of the outcomes of robot-mediated therapy in autism. Future works can further look into this.
There is much that can be done to improve the value of the research efforts and technological developments that continue to be directed into this emerging field. The predictors to which Figure and Table Legend   TABLES   Table 1 : Estimated rates of occurrence of autism in different countries 
